A general equation used in modelling channel currents is:
where p max is the maximum calcium permeability via the channels, h ca is calcium-dependent inactivation (for L-type and N-type Ca v channels only), z = 2, is the valence of Ca 2+ , F is the Faraday's constant, V m is the membrane potential, R is the universal gas constant, T is the temperature, [Ca] i is the intracellular calcium concentration and [Ca] o is the extracellular calcium concentration.
m and h can be function of [Ca] i , V m and time, t. They are calculated using the differential equations:
Here, m ∞ and h ∞ are the steady state values, τ m and τ h are the time constants of activation and inactivation, respectively. m ∞ and h ∞ are calculated using either one of the sigmoidal equations:
1. Boltzmann equation:
where v half 1 and v half 2 are the half activation and inactivation parameters, respectively and sf 1 and sf 2 are the corresponding slope factors.
Using the forward (β) and reverse (α) rate constants for m (α
3. Hill equation:
where K d is the dissociation constant, n is the Hill coefficient and [Ca] i is the intracellular calcium concentration. Calcium-dependent inactivation, h ca in calcium current equation above is also coded using a Hill equation.
τ m and τ h are the activation and inactivation time constants, respectively. These are modelled using:
1. a Gaussian function
where µ is the mean of the Gaussian along the V m axis, A 0 , A & B are constants.
where σ is the standard deviation.
2. Using the forward (β) and reverse (α) rate constants for m α m & β m and h α h & β h .
